Supplementary Methods
Tracking of sliding filaments to derive instantaneous angular sliding direction was performed as described schematically in Supplementary Fig. 1 (see also Materials and Methods of main paper). In this tracking and, particularly, in the subsequent analysis, special care was taken to eliminate abrupt and large changes in sliding direction, e.g. caused by defects such as rigor heads.
Even if such events are rare they may, due to potentially large magnitudes, introduce significant errors in the analysis. However, there are simple means to minimize effects of this type. First, consider the frequency distribution ( Supplementary Fig. 2 ) of the angular change in sliding direction θ i between successive frames (i and i+1). It is clear that this distribution had an approximately Gaussian shape, superimposed on a wider distribution with events (arrows in Supplementary Fig. 2 ) of low, or very low, probability. For one of the two experiments exemplified in Suppl. Fig. 2 , the average sliding velocity was 3.2 µm s -1 , the frame rate was 3.3 s -1 and the pixel magnification was 0.16 x 0.16 µm 2 pixel -1 . In this case the standard deviation (∆θ) of the narrow Gaussian was 0.33 radians. For another typical experiment with an average velocity of 7.8 µm s -1 a frame rate of 10 s -1 and a magnification of 0.16 x 0.16 µm 2 pixel -1 ∆θ was 0.39 radians. Whereas the smooth Gaussian peak is likely to represent the major stochastic process underlying changes in sliding direction, there are also very rare events with large angular changes corresponding to abrupt changes in sliding direction (e.g. due to rigor heads; arrows in Suppl Fig. 2 ). These events were excluded by the analysis program (see further Materials and Methods; main paper) on basis of a criterion that the angular change between subsequent tracking positions was larger than 1.5 radians (> ∼ 4 Supplementary Fig. 1 Schematic illustration of filament path (curved red line) with tracking points marked by filled blue circles. These points represent the position of the leading filament end in subsequent image frames. At these points the distances from the starting point, d 1 , d 2 , along the filament path were calculated by summing distances between subsequent tracking points. The latter distances were obtained from the pixel-coordinates using the Pythagorean theorem. The unit tangent vectors of the path (arrows with open circles; three shown) were obtained from the coordinates of the surrounding tracking points using a Matlab algorithm to calculate the arc tangent. The angular sliding directions, θ(t i ), defined by the unit tangent vector, were compared to the sliding direction at the cross marked θ(0) in the derivation of the cosine correlation function. The tangent vectors were located on the midpoint (crosses) of a line between two subsequent tracking points (blue circles). standard deviations of the narrow Gaussian peak). This would ensure that all relevant filament paths were included whereas those exhibiting large changes in sliding direction, e.g. due to the presence of rigor heads would be excluded, thereby minimizing effects on the determination of persistence length. 
Frequency
The data in Suppl. Fig. 2 describe the distribution of angular changes in sliding direction between individual tracking points, i.e. for small distances along the path. In principle, the data may therefore be used to estimate the persistence length (cf. 1 ) from the relationship:
where ∆t is the time between image frames. However, this procedure would underestimate L P , compared to the value obtained by a fit to the cosine correlation function, since there will be a contribution from pixel noise and errors in the manual tracking procedure. These errors in the individual angular changes will largely average out when adding several changes along a filament path, to obtain the summed angular change, or rather its cosine value (relative to that at s = 0 µm). Thus, the individual errors are not independent or, to be more concrete, it is clear that, if the angular change between two tracking points is overestimated this will force a compensation during subsequent tracking in order to adhere to the filament path.
Supplementary Methodological Discussions
Filament paths with abrupt direction-changes (as considered above) could be caused by buckling of the actin filament if it is "pinned" on, rigor-like, myosin heads. One may also consider smaller defects, with myosin heads giving different velocities. If this difference exists, e.g. between the first and second myosin motor from the leading end of the filament, there may be abrupt changes in sliding direction. Again, if the differences between the motor velocities are large, the analysis algorithm would eliminate the filament paths. That there should be remaining effects of differences between motors is unlikely since effects of this type would tend to give a reduced path persistence length. In contrast, L P for HMM propelled Ph -filaments tended to be larger, rather than smaller than the L A S values. One may argue that there is a possibility that buckling between motors is more substantial with Ph + filaments, contributing to the lower value of their path persistence length. However, this seems unlikely. Supplementary Fig. 2 First, the fraction of motile filaments was similar as for the Ph -filaments and the presence of defect motors would be expected to cause a larger fraction of stationary filaments. Second, the filament paths, when illustrated as in Fig. 2 , would be expected to be thicker for Ph + filaments, reflecting buckling at several different positions along the filaments. Whereas it is difficult to distinguish minor differences between Ph + and Ph -filaments from Fig. 2 , it is clear that there are no major differences. Finally, and most importantly, it seems highly fortuitous that a larger buckling effect due to differences between individual motors should give an L P value for Ph + filaments that is virtually identical to the values of both L A S and L P of Ph -filaments. It seems considerably more likely that these similarities are attributed to a switch of the Ph + filaments, upon actomyosin motor activity 2 , into a flexibility state that is similar to that of the Ph -filaments.
